Any endomorphism of C n defined by n polynomials with everywhere non-vanishing Jacobian is an automorphism.
The Jacobian conjecture originated from Keller ([5] ). Let F 1 , . . . , F n ∈ C[x 1 , . . . , x n ] be a set of n polynomials in n variables with n ≥ 1 such that the Jacobian of these polynomials is a nonzero constant. The Jacobian conjecture says that the subalgebra C[F 1 , . . . , F n ] of C[x 1 , . . . , x n ] is actually equal to C[x 1 , . . . , x n ]. For the history and various approaches to the problem see [1] , [7] and [8] .
We fix once for all an algebraically closed field k of characteristic zero. Let
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Ramification points for finite morphisms
For an algebraic variety X over k and a closed point x ∈ X, denote k(x) = O X,x /m x where m x is the maximal ideal of the local ring O X,x . Let f : X → Y be a morphism between two schemes. The sheaf of relative differentials of X over Y is denoted by Ω X/Y . For a closed point x ∈ X, Ω X/Y,x denotes the stalk of Ω X/Y at x. 
implies that the homomorphism
be an irreducible and reduced affine variety over k. Let f (t) be an irreducible monic polynomial of degree
denote the derivative of f (t) with respect to t. Let x be a closed point of X. Then π is ramified at x if and only if
Proof. Denote B = A[t]/(f (t)). Let Ω B/A denote the module of relative differential forms of B over A.
) is a B-module and δ is an A-derivation. Assume that M is a B-module and , there is a projective variety W and morphisms ψ : X → W and η : W → Y such that φ = ηψ, ψ is birational and η is finite. Let V = ψ(U ). Since φ| U is unramified, ψ| U : U → V is an isomorphism.
Let d be the degree of η. We claim that d = 1. Since every finite morphism is affine, the inverse image η −1 (T ) of T in W is affine. Let R be the coordinate ring of η −1 (T ). Then R is a finitely generated integral extension of
Suppose that d > 1. Then there is an intermediate k-algebra A between B and R such that A is a finitely generated integral extension of B and R is an integral extension of A generated by one element z of degree r > 1. Denote the finite morphisms from η −1 (T ) to Spec(A) and from Spec(A) to T by λ and µ respectively. Then η| η −1 (T ) = µλ.
Let
be the minimal polynomial of z over A. Let h ′ (t) be the derivative of h(t) with respect to t. Since the characteristic of k is zero, the degree of h ′ (t) is equal to r − 1 > 0. Moreover, since h(t) is the minimal polynomial of z over A, h
For every point p ∈ V, η is unramified at p since ψ| U : U → V is an isomorphism and φ is unramified at every point of U. Thus λ is also unramified at p by Lemma 1. . The claim d = 1 is proved. Since µ is a finite morphism of degree 1, µ is an isomorphism. Hence φ| U : U → T is an injective morphism. It follows from [6] or Theorem 4.1.1 of [8] that φ(U ) = T. Therefore F is an isomorphism. 2
